


LPDES PERMITS PROGRAM

The state water discharge permit program is called the Louisiana
Pollutant Discharge Elimination System (LPDES)

LA has authority to implement the Federal (EPA) water permit program
called the National Pollutant Discharge Elimination System (NPDES)



Water Permits Role

• Issue water discharge permits

– Shows all applicable limits and monitoring requirements

– Basis for Surveillance Division’s inspections

– Basis for Enforcement Division’s work



Water Permits Role

• Provide technical guidance for permit applications

– Industry

– Community 

• Involvement with the public and community on permitting 
activities

– Public comments

– Public hearings



The Application Form

In accordance with LAC 33:IX.2501.A.2 – All existing facilities must
apply for a renewal permit using the state - or EPA - approved permit
application form.

The state-approved permit application form (IND Application) may be
obtained by contacting the Office of Environmental Services or by
accessing the department’s website at www.deq.louisiana.gov (go to
Divisions > Water Permits > LPDES Permits > LPDES Application
Forms).

http://www.deq.louisiana.gov/
http://www.deq.louisiana.gov/
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The Application Form

An application with an original signature along with one copy shall be submitted
to the following address:

Mailing Address: Physical Address:
Department of Environmental Quality Department of Environmental Quality
Office of Environmental Services Office of Environmental Services
Post Office Box 4313 602 N. Fifth Street
Baton Rouge, LA 70821-4313 Baton Rouge, LA 70821-4313
Attention: Water Permits Division Attention: Water Permits Division



Completion of the Application 

•Before an application is forwarded to the Water Permits Division,
it must be deemed as “administratively complete” by the Permit
Application Administrative Review (PAAR) Group.

•Every item on the application must be addressed and the last
page signed by an authorized company agent. If an item does not
apply, the applicant may answer “Not Applicable” or “NA” to show
that the question was considered.

•If an application is not administratively complete, a request for
additional information will be sent to the applicant identifying the
deficiencies.

•After the application is considered complete, a letter of
“Administrative Completeness” will be sent to the applicant.



Completion of the Application 

Facility Specific Factors for Consideration - Refinery Applicants:

1. Section I.E.4 of the Application (Guideline/Production) - The
applicant shall provide the guideline citation, the applicable
subpart(s), and the production data for the processes utilized at
their facility.
 Applicants are required to report production in same units as

in effluent guidelines.
 Must provide a “Reasonable Estimate” of production
 LAC 33:IX.2709 requires that TBELs be based on “not design

capacity but reasonable measure of actual production”
 Acceptable “reasonable measure”

Long term average
Highest month of the past year
Highest year of the past five years



Completion of the Application –

Corresponding Application Page 



Completion of the Application 

Facility Specific Factors for Consideration - Refinery Applicants
Continued:

2. Section I.E.4 - Attachment A of the Application – The applicant
shall provide specific details on their individual processes (crude,
cracking and coking, lube, asphalt, and reforming and alkylation)
and the corresponding unit process rate (in 1000 barrels per day).



Completion of the Application –

Corresponding Application Page



Completion of the Application 

Facility Specific Factors for Consideration - Refinery Applicants
Continued:

3. Section III.C.4 of the Application - The applicant must provide
sample data for every outfall as required by the Water Quality
Regulations in accordance with the application. The applicant may
request a waiver from the parameters listed in the section cited
above in accordance with LAC 33:IX.2501.G.7.d if the applicant
demonstrates that information adequate to support issuance of
the permit can be obtained with less stringent requirements.



Completion of the Application –

Corresponding Application Page



Completion of the Application 

Facility Specific Factors for Consideration - Refinery Applicants Continued:

4. Section VII.A, B, and C of the Application – The applicant must provide a
site diagram, a topographic map, and a block type water flow diagram
(flow balance diagram).



Completion of the Application –

Corresponding Application Page



Completion of the Application 

Upon Administrative Completeness, the application is concurrently
forwarded to the Water Permits Division for assignment to a permit
writer and for scanning where the application is made available for
viewing through the Electronic Document Management System
(EDMS).

EDMS can be accessed from LDEQ’s home page at
http://www.deq.louisiana.gov/portal/ by clicking on the EDMS button
on the right-hand side.
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Questions About Application?

If an applicant or concerned citizen has questions regarding the
application or application process, please contact the Water Permits
Division at (225) 219-3181.

If an applicant needs help with completion of an application, the LDEQ
Small Business/Small Community Assistance Program may be
contacted at 1-800-259-2890.



QUESTIONS ABOUT 

THE APPLICATION 

PROCESS?



WATER PERMITTING

 Permit Supervisor receives permit application and assigns it to a permit
writer (PW)

 PW reviews the application for technical completeness and requests
additional information as necessary

 PW prepares preliminary draft permit (PDP) and fact sheet and rationale
document

 PW routes PDP for internal review

 Upon completion of internal review, PW submits PDP to EPA for review

 EPA has 30 days to comment

 Upon approval from EPA, the PW submits a draft permit for internal review

 Draft permit is signed by the Environmental Scientist Manager and routed
for public notice



WATER PERMITTING

 Public notice for each permit – 30 day comment period

 A public hearing may be held depending on comments or
requests received

 PW responds to comments and prepares final permit decision

 Provisions of the permit may be appealed in writing pursuant to La.
R.S. 2024(A) within 30 days from receipt of the permit.



PETROLEUM 

REFINING INDUSTRY 

PERMITTING



Petroleum Refining Permitting

 Once crude oil is pumped out of a well, it is sent to a petroleum
refinery and processed to be able to turn it into usable
products. Refineries process raw material into a wide variety of
petroleum products, including gasoline, fuel oil, jet fuel, heating
oils and gases and petrochemicals.

 The Standard Industrial Classification (SIC) Code for a
Petroleum Refinery is 2911.



Guidelines for Petroleum Refinery 

Point Source Category

Federal Guidelines

Regulated by the Guidelines cited at 40 Code of Federal Regulations
(CFR), Part 419.

State Guidelines

None



REGULATORY 

BACKGROUND 



Regulatory Background

• May 9, 1974 – Promulgation of best practicable control
technology currently available (BPT), best available technology
economically achievable (BAT), standards of performance for
new sources (NSPS), and pretreatment standards for new
sources (PSNS) in the Guidelines under 40 Code of Federal
Regulations (CFR), Part 419.

• May 20, 1975 – Amendment to BPT Guidelines

• August 11, 1976 – BPT and NSPS Upheld (except storm water
runoff remanded)

• March 23, 1977 – Interim and Final pretreatment standards for
existing sources (PSES) Promulgation



Regulatory Background

• October 18, 1982 – Promulgation of BAT, PSES, and PSNS 
Guidelines

• January 27, 1983 – 1983 Court Suit by NRDC on BAT Guidelines

• April 17, 1984 – Settlement Agreement between EPA, NRDC, 
API, and 7 oil companies

– More Stringent BAT Guidelines

– BCT Guidelines

– Stormwater Runoff

• August 28, 1984 – Proposal of Settlement Agreement Terms



PETROLEUM REFINERY 

SUBCATEGORIES



Petroleum Refinery Subcategories

Petroleum Refineries are Characterized by 5 Subcategories

 Subcategory A – Topping

• Topping and catalytic reforming whether or not the facility
includes any other process in addition to topping and
catalytic reforming. This subcategory does not include
facilities which include thermal processes (coking,
visbreaking, etc.) or catalytic cracking.

 Subcategory B - Cracking

 Topping and cracking whether or not the facility includes
any other process in addition to topping and cracking,
unless specified in one of the subcategories to follow.



Petroleum Refinery Subcategories

 Subcategory C – Petrochemical

 Topping, cracking, and petrochemical operations (production of
2nd generation petrochemicals such as alcohols, ketones, cumen,
styrene, etc. or 1st generation petrochemicals and isomerization
products such as BTEX, olefins, cyclohexane, etc. when 15 % or
more of refinery production is 1st generation or isomerization
products) whether or not the facility includes any other process
in addition to topping, cracking, and petrochemical operations,
except lube oil manufacturing operations.

 Subcategory D – Lube

 Topping, cracking, and lube oil manufacturing processes, whether
or not the facility includes any other process in addition to
topping, cracking, and lube oil manufacturing processes, except
petrochemical operations



Petroleum Refinery Subcategories

 Subcategory E – Integrated

 Topping, cracking, lube oil manufacturing processes, and
petrochemical operations whether or not the facility
includes any other process in addition to topping, cracking,
lube oil manufacturing processes, and petrochemical
operations.



TYPICAL UNITS AT A 

PETROLEUM REFINERY



Types of Units at a Petroleum Refinery

• Desalter unit-before the crude oil enters the atmospheric distillation
unit, the desalter unit will remove salt from it

• Atmospheric distillation unit-the crude oil is distilled into fractions.

• Vacuum distillation unit-after atmospheric distillation, the vacuum
distillation unit will further distill residual bottoms

• Naphtha hydrotreater unit-desulfurize naphtha from atmospheric
distillation by using hydrogen. This is done before sending to a
Catalytic Reformer unit.

• Catalytic reformer unit-converts naphtha-boiling range molecules
into higher octane reformate, which has a higher content of
aromatics and cyclic hydrocarbons. The byproduct of a reformer is
hydrogen, which is used either in the hydrotreaters or the
hydrocracker.



Types of Units at a Petroleum Refinery

• Distillate hydrotreater unit desulfurizes distillates (such as
diesel) after atmospheric distillation.

• Fluid catalytic cracker (FCC) unit-this upgrades the heavier
fractions into lighter products that are more valuable.

• Hydrocracker unit-upgrades heavier fractions into lighter, more
valuable products with the use of hydrogen.

• Visbreaking unit-thermally cracks heavy residual oils into
lighter, reduced viscosity products that have a higher value.

Reference
http://www.maxtechoil.com/refinery-process-units/
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TYPES OF 

WASTEWATERS



Guideline Wastewaters Found at 

Petroleum Refineries 

•Process wastewater – wastewaters which, during manufacturing or
processing, come into direct contact with or results from the production or
use of any raw material, intermediate product, finished product, byproduct,
or waste product.

•Runoff – storm water resulting from precipitation coming into contact with
refinery property.

•Ballast water – flow of waters from a ship that is treated along with refinery
wastewaters in the main treatment system.

•Once-through cooling water – waters discharged that are used for purposes
of heat removal and do not come into direct contact with any raw materials,
intermediate product, or finished product.

•Contaminated runoff – runoff which comes into contact with any raw
materials, intermediate product, finished product, byproduct, or waste
product located on the refinery property.



TYPES OF LIMITATIONS



Types of Effluent Limitations

• Two Types of Effluent Limitations
• Technology-Based Effluent Limitations (TBELs);
• Water Quality-Based Effluent Limitations (WQBELs);

• Both TBELs and WQBELs  are calculated and the more stringent 
limit is placed in the permit



Types of Effluent Limitations 

Treatment 
Plant

Water Quality Based

 
Technology Based 



TECHNOLOGY-BASED 

EFFLUENT LIMITATIONS

(TBELs)



TBELs

Regulatory Basis for Technology-Based Limits

LAC 33:IX.2707 requires that LPDES permits include effluent limits and
standards promulgated under the Clean Water Act (CWA), Sections 301
(effluent limits and standards) or 306 (new source performance
standards), or 402(a)(1) (case-by-case basis) or a combination.



TBELs for Petroleum Refineries

Technology Limitation Parameters Mandated by Federal Guidelines – 40 CFR
419

BOD5 - Biological Oxygen Demand

TSS – Total Suspended Solids

COD – Chemical Oxygen Demand

Oil & Grease

Phenolic Compounds

Ammonia (as N)

Sulfide

Total Chromium

Hexavalent Chromium

pH



TBELs for Petroleum Refineries

TBELs are production based limits = mass limitations (expressed in
lbs/day)

Feedstock – the crude oil and natural gas liquids fed to the topping 
units.

Size Factor – based on the refinery feedstock rate (table in 
regulations at 40 CFR 419)

Process Factor – based on the process configuration, which looks 
at the process feedstock rate relative to the refinery feedstock 
rate and a weight factor (table in regulations at 40 CFR 419)



Example TBELs for a Petroleum 

Refinery

Example Calculations – Refinery Cracking Subcategory

• Guideline Reference
Refinery Guidelines 40 CFR 419, Subpart B, 

Cracking

• Feedstock rate to Topping Unit(s), 1000 bbl/day – 125

• Storm water flow, 210,000 gallons/day based on the maximum 
daily value flow from the application  



Example TBELs for a Petroleum 

Refinery

Process Unit Rates, 1000 bbl/day:

Unit Process Unit Process Rate (kbbl/day)
Crude Atmospheric Distillation 125
Crude Desalting 125
Crude Vacuum Distillation 50
Fluid Catalytic Cracking 35
Hydrotreating* 98
Distillate Hydrocracking 40
HF Alkylation* 9.5
Catalytic Reforming* 28
Residual Oil Supercritical Extraction 18

* Not applicable to refinery process configuration factor.



Example TBELs for a Petroleum 

Refinery

Feedstock Rate is 125 Kbbl/day
• Size Factor from 40 CFR 419.22 is 1.35 
• Process Factor from 40 CFR 419.22 is 1.41

Process Process Feedstock Rate Process Feedstock Rate 
Relative to Refinery 
Feedstock Rate

Weight Factor Process Configuration

Crude:
Atm. Dist.
Vac. Dist.
Desalting

Total

125.00
50.00
125.00

1.0
0.4
1.0
2.4

X1 2.4

Cracking:
FCC
Hydrocracking

Total

35
40

0.28
0.32
0.60

X6 3.6

Lube:
Res. Oil Ext.

Total  
18 0.144

0.144
X13 1.872

Asphalt:  0 0 X 12 0

Total Refinery 7.872



Example TBELs for a Petroleum 

Refinery – 40 CFR 419 Size and 

Process Factor Charts



Example TBELs for a Petroleum 

Refinery

 To calculate limitations for ALL BCT parameters
Limit = Effluent Limitation

X Size Factor 
X Process Factor
X Refinery Feedstock Rate

 BCT limitations for Ballast Water: BOD5, Oil & Grease, TSS, COD vs
TOC
None for this example

 BCT limitations for Once-Through Cooling Water:
None for this example



Example TBELs for a Petroleum 

Refinery

BCT for Process Wastewater (40 CFR 419.24(a))

Parameter Monthly 
Average 
Limitation

Pounds per 
1000 barrels 
of feedstock

Daily 
Maximum 
Limitation

Pounds per 
1000 barrels 
of feedstock

Size 
Factor

Process 
Factor

Refinery 
Feedstock 
Rate
(KBBL/DAY)

Calculated Limitations

Monthly 
Average 
(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

BOD5 5.5 9.9 1.35 1.41 125 1308.656 2355.581

TSS 4.4 6.9 1.35 1.41 125 1046.925 1641.749

Oil & 
Grease

1.6 3.0 1.35 1.41 125 380.7 713.8125



Example TBELs for a Petroleum 

Refinery

 To calculate BCT limitations for Contaminated Storm Water: BOD5, Oil &
Grease, TSS (40 CFR 419.24(e)(2))
 Flow x Limitation

Parameter Monthly Average 
Limitation

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation

Pounds per 
1000 barrels of 
feedstock

Flow

1000 gallons per 
day

Calculated Limitations

Monthly Average 

(LBS/DAY)

Daily Maximum

(LBS/DAY)

BOD5 0.22 0.40 210 46.2 84.0

TSS 0.18 0.28 210 37.8 58.8

Oil & 
Grease

0.067 0.13 210 14.07 27.3



Example TBELs for a Petroleum 

Refinery

 BCT limitations for Process Wastewater & Contaminated Storm Water
Combined: BOD5, Oil & Grease, TSS
 Process + Contaminated Storm Water = BCT Limitation

Cells highlighted are final limitations

Parameter Monthly Average 
Limitation
PROCESS

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation
PROCESS

Pounds per 1000 
barrels of 
feedstock

Monthly 
Average 
Limitation
STORM WATER

Pounds per 
1000 barrels of 
feedstock

Daily 
Maximum 
Limitation
STORM 
WATER

Pounds per 
1000 barrels 
of feedstock

Calculated Limitations

Monthly 
Average 

(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

BOD5 1308.656 2355.581 46.2 84.0 1354.856 2439.581

TSS 1046.925 1641.749 37.8 58.8

1084.725
1700.568
75

Oil & Grease 380.7 713.8125 14.07 27.3
394.77 741.1125



Example TBELs for a Petroleum 

Refinery

 To calculate limitations for ALL BPT parameters
Limit = Effluent Limitation

X Size Factor 
X Process Factor
X Refinery Feedstock Rate

 BPT limitations for Ballast Water: BOD5, Oil & Grease, TSS
None for this example

 BPT limitations for Once-Through Cooling Water:
None for this example



Example TBELs for a Petroleum 

Refinery

BPT for Process Wastewater

Parameter Monthly 
Average 
Limitation

Pounds per 
1000 barrels 
of feedstock

Daily 
Maximum 
Limitation

Pounds per 
1000 barrels 
of feedstock

Size 
Factor

Process Factor Refinery 
Feedstock 
Rate
(KBBL/DAY)

Calculated Limitations

Monthly 
Average 
(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

BOD5 5.5 9.9 1.35 1.41 125 1308.656 2355.581

TSS 4.4 6.9 1.35 1.41 125 1046.925 1641.749

COD 38.4 74.0 1.35 1.41 125 9136.8 17607.375

Oil & 
Grease 1.6 3.0 1.35 1.41 125 380.7 713.8125
Total
Phenolics 0.036 0.074 1.35 1.41 125 8.56575 17.607375



Example TBELs for a Petroleum 

Refinery

BPT for Process Wastewater

Parameter Monthly 
Average 
Limitation

Pounds per 
1000 barrels 
of feedstock

Daily 
Maximum 
Limitation

Pounds per 
1000 barrels 
of feedstock

Size 
Factor

Process 
Factor

Refinery 
Feedstock 
Rate
(KBBL/DAY)

Calculated Limitations

Monthly 
Average 
(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

Ammonia 3.0 6.6 1.35 1.41 125 713.8125 1570.3875

Sulfide 0.029 0.065 1.35 1.41 125 6.9001875 15.4659375

Total 
Chromium 0.088 0.15 1.35 1.41 125 20.9385 35.690625

Hexavalent
Chromium 0.0056 0.012 1.35 1.41 125 1.33245 2.85525



Example TBELs for a Petroleum 

Refinery

 To calculate BPT limitations for Contaminated Storm Water:
 Flow x Limitation

Parameter Monthly Average 
Limitation

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation

Pounds per 1000 
barrels of 
feedstock

Flow

1000 gallons per 
day

Calculated Limitations

Monthly Average 

(LBS/DAY)

Daily Maximum

(LBS/DAY)

BOD5 0.22 0.40 210 46.2 84.0

TSS 0.18 0.28 210 37.8 58.8

Oil & Grease 0.067 0.13 210 14.07 27.3

COD 1.5 3.0 210 315 630

Total
Phenolics

0.0014 0.0029 210
0.294 0.609



Example TBELs for a Petroleum 

Refinery

 To calculate BPT limitations for Contaminated Storm Water:

 Flow x Limitation

Parameter Monthly Average 
Limitation

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation

Pounds per 
1000 barrels of 
feedstock

Flow

1000 gallons per 
day

Calculated Limitations

Monthly Average 

(LBS/DAY)

Daily Maximum

(LBS/DAY)

Total 
Chromium

0.0035 0.0060 210 0.735 1.26

Hexavalent
Chromium 0.00023 0.00052 210 0.0483 0.1092



Example TBELs for a Petroleum 

Refinery

 BPT limitations for Process Wastewater & Contaminated Storm
Water Combined:
 Process + Contaminated Storm Water = BPT Limitation

Cells highlighted are final limitations

Parameter Monthly Average 
Limitation
PROCESS

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation
PROCESS

Pounds per 1000 
barrels of 
feedstock

Monthly 
Average 
Limitation
STORM WATER

Pounds per 
1000 barrels of 
feedstock

Daily 
Maximum 
Limitation
STORM 
WATER

Pounds per 
1000 barrels 
of feedstock

Calculated Limitations

Monthly 
Average 

(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

BOD5 1308.656 2355.581 46.2 84.0 1354.856 2439.581

TSS 1046.925 1641.749 37.8 58.8 1084.725
1700.568
75

Oil & Grease 380.7 713.8125 14.07 27.3 394.77 741.1125



Example TBELs for a Petroleum 

Refinery

 BPT limitations for Process Wastewater & Contaminated Storm Water
Combined:

Cells highlighted are final limitations

Parameter Monthly Average 

Limitation

PROCESS

Pounds per 1000 

barrels of feedstock

Daily Maximum 

Limitation

PROCESS

Pounds per 1000 

barrels of feedstock

Monthly Average 

Limitation

STORM WATER

Pounds per 1000 

barrels of 

feedstock

Daily Maximum 

Limitation

STORM WATER

Pounds per 

1000 barrels of 

feedstock

Calculated Limitations

Monthly 

Average 

(LBS/DAY)

Daily 

Maximum

(LBS/DAY)

COD 9136.8 17607.375 315 630 9451.8 18237.375

Total Phenolics 8.56575 17.607375 0.294 0.609 8.85975 18.216375

Ammonia 713.8125 1570.3875 --- --- 713.8125 1570.3875

Sulfide 6.9001875 15.4659375 --- --- 6.9001875 15.4659375

Total 

Chromium 20.9385 35.690625
0.735 1.26

21.6735 36.950625

Hexavalent

Chromium
1.33245 2.85525 0.0483 0.1092 1.38075 2.96445



TBELs for Petroleum Refineries

 To calculate limitations for BAT parameters: Ammonia, Sulfide,
and COD

Limit = Effluent Limitation

X Size Factor

X Process Factor

X Refinery Feedstock Rate

 BAT limitations for Ballast Water: COD

None for this example

 BAT limitations for Once-Through Cooling Water: TOC

None for this example



Example TBELs for a Petroleum 

Refinery

Calculating BAT Process Wastewater Limits 

Parameter Monthly 
Average
Limitation

Pounds per 
1000 barrels 
of feedstock

Daily 
Maximum
Limitation

Pounds per 
1000 barrels 
of feedstock

Size 
Factor

Process Factor Refinery 
Feedstock 
Rate
(KBBL/DAY)

Calculated Limitations

Monthly 
Average 
(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

COD 38.4 74.0 1.35 1.41 125 9136.8 17607.375

Ammonia 3.0 6.6 1.35 1.41 125 713.8125 1570.3875

Sulfide 0.029 0.065 1.35 1.41 125 6.9001875 15.4659375



Example TBELs for a Petroleum 

Refinery

 To calculate limitations for BAT parameters: Phenolic Compounds,
Total Chromium, and Hexavalent Chromium

Individual Processes = Feedstock Rate of Processes x Limitation
Factor from the Regulations

Limit = Crude Process Allocation

+ Cracking and Coking Process Allocation

+ Asphalt Process Allocation

+ Lube Process Allocation

+ Reforming and Alkylation Process Allocation



Example TBELs for a Petroleum 

Refinery

Calculating BAT Process Wastewater Limits 
Parameter Monthly Average 

Limitation Factor

Pounds per 1000 
barrels of feedstock

Daily Maximum 
Limitation Factor

Pounds per 1000 
barrels of feedstock

Feedstock Rate from 
Processes

Calculated Limitations

Monthly Average 
(LBS/DAY)

Daily Maximum

(LBS/DAY)

Total Phenolics

Crude
Crack
Asphalt
Lube
Reform

TOTAL

0.003
0.036
0.019
0.090
0.032

0.013
0.147
0.079
0.369
0.132

300
173
---
18
37.5

0.9
6.228
---
1.62
1.2

9.948

3.9
25.431
---
6.642
4.95

40.923
Total 
Chromium

Crude
Crack
Asphalt
Lube
Reform

TOTAL

0.004
0.041
0.022
0.104
0.037

0.011
0.199
0.064
0.299
0.107

300
173
---
18
37.5

1.2
7.093
---
1.872
1.3875

11.5525

3.3
20.587
---
5.382
4.0125

33.2815



Example TBELs for a Petroleum 

Refinery

Calculating BAT Process Wastewater Limits 

Parameter Monthly Average 
Limitation Factor

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation 
Factor

Pounds per 
1000 barrels of 
feedstock

Feedstock Rate 
from Processes

Calculated Limitations

Monthly Average 
(LBS/DAY)

Daily Maximum

(LBS/DAY)

Hexavalent
Chromium

Crude
Crack
Asphalt
Lube
Reform

TOTAL

0.0003
0.0034
0.0019
0.0087
0.0031

0.0007
0.0076
0.0041
0.0192
0.0069

300
173
---
18
37.5

0.09
0.5882
---
0.1566
0.11625

0.95105

0.21
1.3148
---
0.3456
0.25875

2.12915



Example TBELs for a Petroleum 

Refinery

 To calculate BAT limitations for Contaminated Storm Water: COD,
Total Phenolics, Total Chromium, Hexavalent Chromium
 Flow x Limitation

Parameter Monthly Average 
Limitations

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitations

Pounds per 
1000 barrels of 
feedstock

Flow

1000 gallons per 
day

Calculated Limitations

Monthly Average 

(LBS/DAY)

Daily Maximum

(LBS/DAY)

COD 1.5 3.0 210 315 630

Total 
Phenolics

0.0014 0.0029 210
0.294 0.609

Total 
Chromium

0.0018 0.0050 210
0.378 1.05

Hexavalent
Chromium 0.00052 0.00052 210 0.0483 0.1092



Example TBELs for a Petroleum 

Refinery

 BAT limitations for Process Wastewater & Contaminated Storm Water
Combined: COD, Ammonia, Sulfide
 Process + Contaminated Storm Water = BAT Limitation

Cells highlighted are final limitations

Parameter Monthly Average 
Limitation
PROCESS

Pounds per 1000 
barrels of 
feedstock

Daily Maximum 
Limitation
PROCESS

Pounds per 
1000 barrels of 
feedstock

Monthly 
Average 
Limitation
STORM 
WATER

Pounds per 
1000 barrels 
of feedstock

Daily 
Maximum 
Limitation
STORM 
WATER

Pounds per 
1000 barrels 
of feedstock

Calculated Limitations

Monthly 
Average 

(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

COD 9136.8 17607.375 315 630 9451.8
18237.37
5

Ammonia 713.8125 1570.3875

--- ---

713.8125
1570.387
5

Sulfide 6.9001875 15.4659375

--- ---

6.900.875
15.46593
75



Example TBELs for a Petroleum 

Refinery

 BAT limitations for Process Wastewater & Contaminated Storm Water
Combined:

Cells highlighted are final limitations

Parameter Monthly Average 
Limitation
PROCESS

Pounds per 1000 
barrels of feedstock

Daily Maximum 
Limitation
PROCESS

Pounds per 1000 
barrels of 
feedstock

Monthly Average 
Limitation
STORM WATER

Pounds per 1000 
barrels of 
feedstock

Daily 
Maximum 
Limitation
STORM WATER

Pounds per 
1000 barrels of 
feedstock

Calculated Limitations

Monthly 
Average 

(LBS/DAY)

Daily 
Maximum

(LBS/DAY)

Total 
Phenolics 9.948 40.923 0.294 0.609

10.242 41.532

Total 
Chromium 11.5525 33.2815 0.378 1.05 11.9305 34.3315

Hexavalent
Chromium 0.95105 2.12915 0.0483 0.1092 0.99935 2.23835



Example TBELs for a Petroleum 

Refinery

Pick the most stringent Limitation for each and this is what goes into the 
permit (HIGHLIGHTED IN PREVIOUS SLIDES).

TECHNOLOGY LIMITATIONS THAT WILL BE ESTABLISHED FOR THIS EXAMPLE

Parameter
Applicable
Technology

Monthly Average
LBS/DAY

Daily Maximum
LBS/DAY

BOD5 BCT 1354.85625 2439.58125

TSS BCT 1084.725 1700.56875

Oil & Grease BCT 394.77 741.1125

COD BAT 9451.8 18237.375

Ammonia BAT 713.8125 1570.3875

Sulfide BAT 6.9001875 15.4659375

Total Phenolics BPT 8.85975 18.216375

Total Chromium BAT 11.9305 34.3315

Hexavalent Chromium BAT 0.99935 2.23835



Example TBELs for a Petroleum 

Refinery - SPREADSHEETS



Example TBELs for a Petroleum 

Refinery - SPREADSHEETS



Example TBELs for a Petroleum 

Refinery - SPREADSHEETS



Example TBELs for a Petroleum 

Refinery - SPREADSHEETS



WATER QUALITY-BASED 

EFFLUENT LIMITATIONS

(WQBELs)



WQBELs

Regulatory Basis for Water Quality-Based Limits

Clean Water Act (CWA), Section 303(b)(1)(c) and LPDES regulations
at LAC 33:IX.2707.D require limits more stringent than the
technology-based limits when necessary to attain state water quality
standards.

These limits are designed to ensure that the water quality standards
are attained/maintained.



Water Quality Standards

• Standards are developed by states and approved by EPA

• Standards consist of 

• Designated Uses

• Narrative and Numeric Criteria

• Antidegradation policy



Types of Water Quality Criteria

• Narrative – “fishable, swimmable” or “no toxics in toxic amounts”

• Numeric Criteria  - chemical specific concentration or whole effluent 
toxicity as toxic units

• Future criteria may include sediment, biological, or wildlife criteria



Integrated Water Quality-based Toxics 

Control

• Chemical specific – implemented through numeric criteria and
WQBELs

• Whole effluent toxicity – implemented through narrative and
numeric criteria; whole effluent toxicity monitoring and/or limits
in permits

• Bioassessments – implemented through narrative criteria; permit
monitoring and/or limits, e.g., fish tissue analysis



Chemical-Specific Numeric Criteria

• Chemical-specific numeric criteria are established for:
• Aquatic life protection (freshwater and marine)

• Acute
• Chronic

• Human Health 
• Drinking water supply (also includes fish consumption, 

dermal exposure)
• Non drinking water (fish consumption, dermal exposure)

• Numeric criteria provide a basis for numeric WQBEL



Water Quality-Based Effluent Limits 

(WQBELs)

• Calculation procedure considers the potential impact of discharges 
on the receiving water quality; 

• If WQBEL is < TBEL, then WQBEL is used in the permit;

• Even in absence of TBELs, WQBELs are imposed if there is 
“reasonable potential” to exceed water quality standards



Calculation of WQBELs

• May be calculated using simple, single discharge models (mass 
balance) or more complex water quality models that consider 
cumulative impacts of other discharges in the watershed (i.e. 
TMDL)

• WQBELs are fundamentally mass balance equations solved for 
the end-of pipe concentration that will not cause an in-stream 
exceedance of water quality standards



Mass Balance

CD = Concentration Downstream 
(Criteria)

CE = Effluent Concentration
CU = Upstream Concentration
QD = Downstream Flow
QE = Effluent Flow
QU = Upstream Flow

QE

QECE

QUCU

RIVER

QECE + QUCU = QDCD

CE = QDCD – QUCU

Effluent Flow

QDCD



WQBELs Example Spreadsheet Pages



WQBELs Example Spreadsheets 

Pages



WQBELs Example Spreadsheets 

Pages



Louisiana Implementation Policy

• Permitting Guidance Document for Implementing Louisiana 
Surface Water Quality Standards – October 26, 2010, Version 8

• Available on LDEQ website

www.deq.louisiana.gov/permits/index.htm

http://www.deq.louisiana.gov/permits/index.htm


WQS Exclusions

• Waterbodies may be excluded from some numerical criteria if:

• designated as intermittent streams; man-made 
watercourses, naturally dystrophic waters, wetlands, or 

• site-specific criteria have been adopted 

• LAC 33:IX.1123 and/or 1113.C



WQS Variance

• Variance procedure -LAC 33:IX.1109.D 

• Allows for temporary suspension of criteria or time to research 
site-specific criteria 

• Considered on a case-by-case basis



Application of Metals Criteria

• Metals criteria are based on dissolved metal concentration in 
ambient water

• LPDES regulations (LAC 33:IX.2709) require  effluent limitations 
to be expressed as total recoverable metal in most cases

• A conversion mechanism to translate dissolved metals to total 
metals has been developed for use in permitting and is outlined 
in Permitting Guidance Document for Implementing Louisiana 
Surface Water Quality Standards – October 26, 2010, Version 8



Application of Metals Criteria -

Hardness

• Dissolved metals criteria are a function of hardness in the 
receiving water

• Other comparable data may be considered (i.e. permittee 
may provide)



Point of Water Quality Criteria 

Applicability

• Acute aquatic life criteria are applied at the edge of zone of 
initial dilution (ZID)

• Chronic aquatic life criteria are applied at the edge of the mixing 
zone

• Human Health criteria are applied assuming complete mixing 
below the point of discharge 



Mixing Zone and ZID

Mixing Zone

ZID

Flow

Chronic 
Standards

Acute 
Standards

Point of Discharge

Human 
Health 
Standards



Effluent Flow Considerations

• Max 30-day average for industrial 

• Design flow for designated POTW

• For non-POTW domestic sewage – flow based on “Sewage 
Loading Guidelines” Appendix B Chapter XIII of the State of 
Louisiana Sanitary Code 



Receiving Water Critical Flow –

Aquatic life 

• Flowing streams 

• MZ and ZID expressed as fraction of 7Q10 flow

• Tidal canals 

• MZ and ZID expressed as fraction of 1/3 of typical flow 
averaged over one tidal cycle

• For bays, lakes, gulf

• MZ and ZID expressed as  radial distances



Receiving Water Critical Flow –

Human Health

• Flowing Streams

• 7Q10 for carcinogens 

• Harmonic mean for non-carcinogens

• Tidally Influenced Waterbodies

• Typical flow averaged over one tidal cycle for both 
carcinogens and non

• Bays, Lakes, Gulf 

• case-by-case basis



WQBEL Derivation

• Wasteload Allocations (WLA) are calculated based on each 
applicable criteria

• Flowing streams and tidal channels use Complete Mix Balance 
Model 

• Lakes, bays, gulf use Fischer Model as a default

• WLA may come from TMDL 



Calculation of LTA

• Individual WLAs (dilution model) are converted into long 
term average (LTA) concentrations using statistical 
procedures that are related to sampling frequency, number 
of samples, and data distributions



Calculation of WQBEL

• The most limiting LTA (acute, chronic or human health) is used 
to calculate the permit limits; again based on statistical 
assumptions

• The derivation of the statistics are given in implementation 
policy



When is a WQBEL needed in the 

Permit?

• To determine if a proposed discharge might cause or contribute 
to violation of water quality standards, the permit writer 
conducts an evaluation of the “reasonable potential” of the 
discharge to exceed standards.

• If reasonable potential exists, a WQBEL is required in the 
permit.



Reasonable Potential – TBEL 

Screening

• If TBELs exist for pollutant, then the limits are screened against 
the calculated WQBELs.

• If TBEL is greater than WQBEL, then placing the TBEL in the permit 
would present a reasonable potential for a violation and a WQBEL 
is required

• Reduced monitoring allowed if pollutant not present on-site



Reasonable Potential – Effluent 

Screening

• In absence of TBELs, the upper range of effluent concentration is 
estimated statistically as the 95th percentile of a lognormally 
distributed data set

• If the effluent 95th percentile exceeds the calculated daily 
average WQBEL, the WQBEL is placed in the permit



Reasonable Potential – Effluent 

Screening

• To determine 95th percentile

• A single measurement or geometric mean is multiplied by 
2.13 (assumes log normal data, CV= 0.6); or

• If the data set contains greater than 10 values, the 95th

percentile value may be directly calculated from the data 
set



Effluent Screening – MQL issues

• Analytical testing should achieve the required Minimum 
Analytical Quantification Level (MQL) (Appendix B of 
Implementation Policy)

• If nondetect is reported with detection limit greater than 
MQL, pollutant considered present at  detection limit 
concentration.



Effluent Screening – MQL issues

• Single measurements or groups of measurements reported as 
less than the required minimum quantification limit (MQL) 
will be assigned a value of zero

• If data contains values above and below MQL, values below 
MQL will be assumed present at 50% of MQL



IMPAIRED WATER BODIES

• Water bodies not in compliance with water quality standards

• Related terms

• Total Maximum Daily Load (TMDL)

• 303(d) List – Section 303(d) of the Clean Water Act

• May result in more stringent discharge limitations – water 
quality based effluent limits (WQBEL)

• Dischargers to non-impaired water bodies receive the more 
stringent of technology based effluent limits (TBEL) or WQBEL 



LPDES Permitting in 303(d) Listed 

Water Bodies

Permit issuance prior 
to finalization of a 
TMDL

Permit issuance 
pursuant to a 
finalized TMDL



Permit Issuance Prior to Finalized 

TMDL

•Determine and list all suspected pollutants causing exceedances of 

Water Quality Standards.

•Evaluate permit application, process operation, prior permits, 

effluent data, DMRs, etc…, to determine facility’s potential to 

discharge suspected pollutant(s) at levels which may cause or 

contribute to a violation of Water Quality Standards.



Facility has potential to discharge 

suspected pollutant(s)

Issue  permit with WQBELs for end of pipe criteria or TBELs 
(whichever more stringent).

Place a reopener clause in permit to allow for finalized TMDL 
limitations.

and



Federal TMDL Regulations

Clean Water Act Section 303(d)

EPA Implementing Regulations at 40 CFR Part 130.7

Upon final EPA approval TMDLs become part of the State Water 
Quality Management Plan (WQMP) where they are implemented 
into LPDES permits.



BIOMONITORING

• Sublethal affects and/or Reasonable Potential Determination 
may result in WET limits when permit is reissued

• See the Permitting Guidance Document for Implementation 
of Louisiana’s Water Quality Standards; October 26, 2010, 
Version 

• Contact Kimberly Corts at (225) 219-3074



316(b)

• 316(b) of the CWA says to minimize adverse environmental impacts 
from Cooling Water Intake Structures (CWIS)

• Phase I applies to new facilities withdrawing 2 million gallons/day 
with 25%  being used for cooling

• Phase II (existing power plants) suspended except for 4731.B 

• Phase III applies to existing manufacturing facilities and new oil & gas 
facilities previously exempt from Phase I



Speaker Contact Information

• Melvin C. Mitchell, Sr. – (225) 219-9371 (mitch.mitchell@la.gov)

• Scott Guilliams - (225) 219-3071 (scott.guilliams@la.gov)

Other Technical Contacts

• Bruce Fielding - (225) 219-3006 (bruce.fielding@la.gov)

• Jenniffer Sheppard (225)219-3072 (jenniffer.sheppard@la.gov)



Questions?


